Although the authors do not present data about all associations within their dataset, they focus on an inverse correlation between allergic diseases (defined as eczema, asthma, or ARC) and the use of handwashing to clean dishes. Univariate analyses demonstrate such trends for all these diseases but significantly lower rates only for eczema. Other food consumption factors, including ingestion of fermented food and purchasing food from a farm, showed no such direct associations. The authors went on to formulate a "traditional cooking" index, combining responses to hand dishwashing with food consumption factors. In this analysis, the authors demonstrate that the variables in the traditional cooking index appeared to have an additive effect, as the prevalence of total allergy decreased with additional components of the index. The data were not broken down by specific disease.
The authors frame their discussion in the context of the hygiene hypothesis, which as originally envisioned suggested that early childhood infections conferred protection from allergic rhinitis. 3 The hypothesis has since been expanded to include the possibility that early-life microbial or infectious exposures prevent the outgrowth of allergic disease, perhaps by shaping the constituents of oral or intestinal microbial communities.
Over the last 2 decades, this idea has gained momentum, with sentinel observations by Loss and colleagues 4 observing decreased rates of asthma in children growing up on farms and subsequent work narrowing the specific aspects of this exposure that modulate allergic disease.
5 These effects appear not to be confined to farm exposure, because first-year exposure to bacterial taxa and concomitant high allergen quantities are associated with lower rates of recurrent wheeze and atopic sensitization in American inner-city children at 3 years of age. 6 The diversity and burden of these bacterial exposures are critical. Data from experimental systems support this idea, as inhibition of allergic sensitization in germ-free mice was most closely associated with the diversity of the bacterial constituents administered rather than an individual constituent per se. 7 These recent findings, coupled with evidence that hand dishwashing is inferior to machine washing in reducing bacterial content on utensils and cutlery, provide a context in which to interpret the findings of the study. However, many questions remain for future consideration. First, why is the effect seen primarily for eczema rather than asthma and ARC? Eczema, asthma, and ARC are considered to be ordered steps along the "atopic march," with asthma and ARC often manifesting later in life. 8 Although the findings may reflect only the sample size, it is possible that the effects are transient or that disparate inputs lead to the outgrowth of individual allergic diseases, as suggested by the GABRIELA study. Second, exposure to residual microorganisms via utensils seems a much less efficient method compared with direct exposure from foods. Why would the effects of residual microorganisms due to hand dishwashing be as significant as, if not more significant than, the effects of directly ingesting fermented foods or foods from a farm? Examination of the quantity and composition of microbial constituents before and after hand dishwashing or examination of storage techniques after dishwashing (which might promote microbial growth) could begin to get at this question.
Third, the timing of the exposure that was examined in this study does not exactly match the hygiene hypothesis. The subjects in this study were 7-year-old children. However, the hygiene hypothesis suggests that an exposure during a critical window early in life (eg, ,6 months of age or even perinatally) is necessary for a protective effect. 9 One would have to assume that the family dishwashing habits and dietary practices described in the studies have been unchanged. In addition, it would be unclear how much direct exposure a young breastfed infant would have to handwashed dishes or utensils in the first 6 months of life.
Finally, with any observational study, the exposure (dishwashing practices) was not randomly distributed, and it is possible that there may be confounding in the reported association. For example, families with atopic family members and sensitive skin may have been more likely to use a dishwashing machine in their household. Atopic families tend to have children with atopic disease. As a result, there may be an observed association with atopic children and household use of a dishwashing machine. This is an interesting observational study; however, it has definite limits. Given the limitations of this study, it is not clear whether any specific recommendation can yet be gleaned from this work. Much more clinical, translational, and basic studies are needed to elucidate the role of different lifestyle choices (eg, use of a dishwashing machine) and microbial exposures and how those microbial exposures may modulate allergic disease and potentially lead to a primary prevention strategy. 
